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ABSTRACT: A mixture of tiletamine and zola-
zepam (Zoletil#{174})was used to immobilize 29 cap-
tive born Iberian wolves. Based on their excit-
ability during handling procedures the animals
were categorized as excited (n 15) and unex-
cited (n = 14). We observed differences in the
responses of these groups to the drugs. Although
immobilized with higher doses (mean ± SD of
6.94 ± 2.13 versus 5.04 ± 1.74 mg/kg for the
unexcited) the excited individua!s had an irreg-
ular and less predictable response, with five in-
dividuals needing additional dosages in the ex-
cited group compared to one animal in the
unexcited group. Arousal time and duration of
immobilization of excited wolves was not cor-
related to initial drug doses, but was in unexcited
animals; the excited group had a poorer thermal
regu!ation. Differences in arousal time and du-
ration could be the a result of the different doses
used. Excited wolves were older than unexcited
(5.4 ± 3.07 versus 2.86 ± 2.11 years, respec-
tively). For captive wolves, doses of about 5 mg/
kg are recommended for non-excited and 10
mg/kg for excited individuals.
Key words: Iberian wolf, Canis lupus, Zo-
letil#{174},tiletamine, zolazepam, immobilization,
excitability.
In carnivores, immobilization proce-
dures usually are associated with some lev-
el of excitement. This excitement may in-
fluence physiological characteristics.
Changes in endocrine, biochemical and
hematological parameters, as well as in
heart and respiration rates, have been ob-
served when comparing animals under
presumably different degrees of excitation
such as captive versus wild animals, and
individuals captured by different methods
(Gates and Goening, 1976; Beltr#{225}n et a!.,
1991). Accordingly, wildlife curators and
veterinarians long have noticed that vari-
ations in the excitement level produce
variations in the effects of most anesthetic
agents (Seal and Kreeger, 1987). In captive
carnivores, immobilizations for a short time
often are needed for a close monitoring of
their physica! condition, and small dosages
of anesthetic usually are preferred then.
In these cases excitement could produce
important variations in the effectiveness of
immobilization. Nevertheless, little data is
available for the testing for these vania-
tions.
Wolves (Canis lupus) have been im-
mobilized with a variety of drugs (Seal and
Kreeger, 1987). A mixture of ti!etamine
and zolazepam recently has proven to be
an effective and safe immobilizing agent
for both free-ranging (Ballard et a!., 1991)
and captive wolves (Kneeger et a!., 1990).
This combination produces dissociative
anesthesia, with retention of cranial, spi-
nal, laryngeal, and pharyngea! reflexes
(Schobert, 1987) and induces good muscle
relaxation, and smooth recoveries with few
convulsions (Massopust et a!., 1973). How-
ever, emesis and excessive salivation also
have been reported (Boever et al., 1977).
Our objective was to evaluate the use of
ti!etamine plus zolazepam to restrain cap-
tive Ibenian wolves under varying degrees
of capture-related excitability. Our spe-
cific objectives were to determine the doses
of tiletamine and zolazepam needed to
shortly immobilize captive Ibenian wolves
(to obtain blood samples) in a variety of
conditions and to determine if the effects
of the drug differed between excited and
unexcited animals.
Twenty-nine captive-bonn Ibenian
wolves, from 16 zoological gardens, and
breeding and rehabilitation centers
throughout Spain, were immobilized dur-
ing late winter and early spring 1992, us-
ing 100 mg/m! Zoletil#{174} (Virbac, Esplugues
de Llobregat-Barcelona, Spain) as the an-
esthetic. This product is comprised of equal
weights of the arylcycloalkylamine (tile-
tamine hydrochloride) and pynazolodiaze-
pinone (zolazepam hydrochloride). The
120 JOURNAL OF WLDLIFE DISEASES, VOL. 30, NO. 1, JANUARY 1994
drug was injected intramuscularly in the
hind quarters.
Excitability of wolves was noted on the
basis of the individual behavior when ap-
pnoached by the searcher for its immobi-
lization, and was categorized at two levels:
unexcited and excited. Unexcited wolves
allowed themselves to be injected by hand-
held syringes; excited wolves were afraid
of the worker, did not permit a close ap-
proach, or nan away from the researcher.
With excited animals, the injection was
performed using blowpipes (Telinject,
R#{244}menberg, Switzerland). We also regis-
tered the time interval from injection to
immobilization (induction time), and the
time from injection to first head move-
ments after anesthesia (arousal time). Du-
ration of immobilization was defined as the
difference between arousal and induction
times. Recta! temperature was measured
at 5 mm intervals. The sex of each wolf
was determined. Wolves were weighed,
measured, and had a blood sample taken
from the cephalic vein. One-half mg of
atnopine sulphate in 0.5 ml (Palex, Ja#{233}n,
Spain) was injected into eleven wolves (six
excited and five unexcited) to prevent ex-
cessive salivation after immobilization
(Schobert, 1987).
All immobilizations and evaluations of
the level of excitability were made by the
same person (CV) and the number of per-
sonnel ranged from one to three in all cases.
Eye covers were used and we reduced
sound level during handling procedures.
The time of day of immobilization was not
considered, but was always during day-
time.
The comparison of dosages and tem-
peratures between excited and non-excit-
ed animals was made with Student’s t-tests
(Sokal and Rohlf, 1981). The relation be-
tween doses and induction time, arousal
time and duration was evaluated using
product-moment correlations (Soka! and
Rohlf, 1981).
Fourteen wolves were judged to be ex-
cited in some degree, whereas 15 had no
evidence of excitement. Excited wolves re-
ceived higher (t = -2.62, P = 0.01) mean
doses (mean = 6.94 mg/kg of Zoletil, SD
= 2.13, range 3.85 to 12.88) than unex-
cited wolves (mean = 5.09 mg/kg, SD =
1.80, range = 2.00 to 7.14). Moreover, five
among the excited group needed addi-
tional dosages of Zoletil (mean = 3.21 mg/
kg, SD = 1.87, range = 1.43 to 5.71) for
complete immobilization, whereas only one
of the unexcited group needed a second
dose (initial dose = 4.41 mg/kg). The mi-
tia! doses of those five excited wolves (mean
= 6.63 mg/kg, SD = 1.91, range = 3.85 to
8.77) did not differ (t = 0.38, P = 0.71)
from those used for the remaining nine
excited animals (mean = 7.09 mg/kg, SD
= 2.31, range = 5.17 to 12.88). Two excited
individuals needing supplementary doses
were among the three with lowest Zoletil
amounts in the excited group (<6 mg/kg).
Doses immobilizing wolves without the
use of additional drug were higher in ex-
cited than in unexcited animals (Table 1);
induction time was similar in each group,
but arousal time and duration were greaten
in the excited individuals (which were giv-
en higher drug doses). No differences be-
tween the two groups appeared in recta!
temperatures throughout the immobili-
zation. Considering only the cases when at
least 5 mg/kg were used, no differences
appeared at all between excited (n = 10)
and unexcited (n = 10) individuals either
in times on temperatures (P > 0.05 for all
comparisons).
In non-excited individuals, the dose of
Zoletil was significantly (P < 0.05) cor-
related with arousal time (r = 0.69) and
duration (r 0.57), but was not correlated
with induction time (r = 0.42). In excited
animals, no significant correlation was
found between Zoletil dose, and induction
time (r = 0.09), arousal time (r = 0.40), or
duration of immobilization (r = 0.36).
No differences were found in the initial
temperature (T0) nor in the temperatures
at 10-mm intervals (T10, T) of both groups.
Recta! temperatures decreased signifi-
cantly (P < 0.05) during immobilization
in both groups. The thermal decrease from
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TABLE 1. Zoletil doses used to immobilize 29 captive Iberian wolves in Spain, 1992. Mean values for excited
and unexcited wolves were compared using Student’s t-test.
Unexcited Excited
Number Number
tested Mean SD Range tested Mean SD Range P-value
Doses given (mg/kg) 13 5.09 1.80 2.0-7.1 10 7.09 2.31 5.2-12.9 0.03
15’ 8.01 2.57 5.2-12.9 0.00
Induction time (mm) 13 8.7 4.0 5.0-19.0 10 7.1 3.8 3.0-15.0 0.34
Arousal time (mm) 13 33.7 17.5 9.0-69.0 10 49.2 17.1 20.0-77.0 0.07
Duration of immobilization
(mm) 13 25.0 18.2 3.0-60.0 10’ 42.1 18.1 13.0-74.0 0.07
‘Individuals not requiring additional Zoletil for complete immobilization.
All animals, including those requiring additional Zoletil for complete immobilization.
T0 to T10 was widen (t = 2.11, P = 0.05)
for excited animals (mean decrease = 0.30
C, SD = 0.184, n = 11, range 0.00 to
0.60) than for unexcited animals (0.09 C,
SD = 0.248, n = 7, range = -0. 10 to 0.60).
No critical hypo- on hyperthermia were
observed for any individual.
No convulsive movements were ob-
served and no deaths occurred during im-
mobilization and handling. Some vomiting
occurred. Wolves injected with atropine
had no significant change in the duration
of the immobilization, and was effective
at controlling excessive salivation.
Mean age of both groups was statisti-
cal!y different (t = -2.58, P = 0.02): the
excited individuals were older (5.40 years,
SD = 3.07) than unexcited ones (2.86, SD
= 2.11).
Altogether, excited wolves had more in-
regular and unpredictable responses to Zo-
letil immobilization than unexcited wolves.
The threshold dose for induction was high-
en than for the non-excited individuals, and
similar doses may have induced long im-
mobilizations or had no effect at a!! in ex-
cited wolves. Ballard et a!. (1991) could
not immobilize three (6%) of 51 free-rang-
ing (excited) wolves from a helicopter with
doses around 10 mg/kg, whereas Kneeger
et a!. (1990) successfully anesthesised 10
captive individuals as we!! with doses of 5
as with 10 mg/kg. In the same way, for
excited animals no correlation was found
between dosage and induction on arousal
times. In unexcited animals, higher dos-
ages produced longer arousal times and
durations of immobilization. Kreeger et a!.
(1990) reported no relation between dos-
ages and induction times with this drug in
gray wolves.
Although the differences in rectal tem-
peratunes were not significant between the
two groups, the thermal depression for ex-
cited individuals was higher, suggesting
that the excitement and associated prob-
lems may compromise thermal regulation
in these animals.
In our study of captive wolves, excite-
ment caused by handling (capture) in-
creased with age. This cou!d result from a
decrease in the intensity of relations with
people as the wolves age, or of habituation
towards specific keepers with increased
shyness and anxiety towards visitors. More-
oven, younger individuals are less subject
to social pressures and rank fighting than
older ones (Zimen, 1981).
In conclusion, doses of 5 mg/kg of Zo-
letil were adequate to immobilize unex-
cited Iberian wolves. For excited or wild-
caught individuals, doses around 7 mg/kg,
such as those used here, may be insufficient
(30% of the wolves needed additional dos-
es). Doses similar to those used by Ballard
et a!. (1991), around 10 mg/kg, appear to
be more adequate for excited wolves.
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